Effect of indocyanine green intraocular stain on human and rabbit corneal endothelial structure and viability. An in vitro study.
To evaluate the direct effect of intraocular indocyanine green (ICG) on endothelial cell function, ultrastructure, and viability in human and rabbit corneas. A laboratory evaluation study. Paired human and rabbit corneas were mounted in an in vitro specular microscope for endothelial cell perfusion. One corneal endothelium was perfused with 25 mg ICG dissolved in 0.5 mL aqueous solvent in 4.5 mL balanced salt solution (BSS(R)) for 3 minutes followed by washout with a control solution. The percentage of ICG exposed to the corneal endothelium was 0.5%. The paired cornea was perfused with the same solution without ICG, followed by the washout. The corneas were fixed for scanning and transmission electron microscopy (TEM). In another group, the endothelial viability was determined using a live cell/dead cell assay. In rabbit corneas, the mean corneal swelling rate was 12.9 microm/h +/- 1.2 (SEM) in the ICG corneas and 2.8 +/- 1.9 microm/h in the controls. Scanning electron microscopy and TEM revealed a normal endothelial cell mosaic. The control electron micrographs were similar. In human corneas, the mean swelling rate was 19.1 +/- 2.8 microm/h in the ICG corneas and 19.2 +/- 2.6 microm/h in the controls. Scanning electron microscopy and TEM revealed intact junctions with slight cellular vacuolization, similar to that in the controls. In the live cell/dead cell subgroup, the mean damage was 17.3% +/- 1.7% in the ICG-exposed corneas and 22.0% +/- 8.9% in the controls. Three-minute exposure to ICG in BSS had no adverse effect on corneal endothelial function, ultrastructure, or viability in human and rabbit corneas. This study provides a safety profile for the corneal endothelium when ICG is used as an intraocular tissue stain in ophthalmic surgery.